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SUMMARY

Each inilitaryservice groups its entry-level jobs Into clusters based on similarity of aptitude requirements.
The configuration of these clustering systems differs by service and ranges in number from four in the Air
Force to I I in the Navy. Some of the sysleros have becen in existence for some time despite changes in selec-
.ion tests and job content. The Air Force has used essentially the same four composite groupings (Mechani-
cal-M, Adminisirativc-A, (;cncral-(;, and Electronics-E) since the early l1)50)s. The purpose of (his report
is to apply a new procedure for homogeneous clusicring of entry-level jobs, based on similarity of predic-
tion equations, to a reccnt set (f Air Force entrant data. Specific interest was directed at whether or not
the [our-group M, A, G, and E solution would emerge from the empirical relationships.

Individual training records were assembled for all persons entering Air Force technical training who
took the Armed Services Vocational Aptitude Battery (ASVAB) Forms 8, ), and 10. Subtest scores in stand-
ard score form were recorded, together with final school grade. After editing for missing data, there were
154,(NM) cases, representing each of 211 technical training programs. Regression equations were obtained
within cach program using the 10 ASVAB subtcsts as predictors and final school grades as criteria. The
individual equations were then hierarchically clustered based on similarity of the regression weights. Oncc
the terminal clusters had been formed, compositc regression e(quations were obtained to examine the
proliles of abilitics required within each cluster. Baseline equations were also obtained for comparative
purposes within each of the four existing M, A, G, and E job clusters.

Results focused on discussion of the last six stages of Ihc hierarchical solution. Four of the six groups
were approximately equivalent to Ihe current M, A, (;, and U clusters in terms of both job content and
profiles of regression weights. The fifth and sixth groups identified were notable in a number of respects.
The fifth group was composed of a mixed set of specialties with one characteristic in common; namely, per-
formance in training was not well predicted by any of the ASVAB sublesls. Regression weights were
uniformly low for all sublests in this equalion. Further inspection of this group ;evealcd schools of three
basic types: (a) those with little or no cognitivc demands, (b) those with significant cognitive demands
presumably outside Ihe scope of the present ASVAB, and (c) advanced training schools. The latter two
types were scen to offer the most fetilc ground for expanding the coverage of the current baltery or for
developing speciat purpose selection instruments. The final (sixth) group was noteworthy in that if con-
lained relalively few specialics--primarily those in the areas of lactical and stralegic aircraft mainlenance.
Based on the salient weights for the subtests, Ihesc specialtics appeared to require ability across the whole
spectrum iof thc battery. Success in training was esscntially ý.Joint funclion of the Icehnicvl subtcls nor.
really assM-iatlcd wilh these occupations (i.e., Ati o and Shop Informalion, Mechanical (Comiprehension)
and the more academically oriented sublests such as Arithmetic Reasoning, Word Knowledge, and
Paragraph (Corrprchcnsion. This was in erprcetd lo be evidence of an emerging requirement for
"gcneralihsts who dcmoninstralt ie iclativcly broad range of talents across the wlole domain of abilities as
me'asurCd in IhC ASVAB. Implications for changes inte 'Classification structure, tcst conltnt, and coni.
positc configuralions arc dlisctls !:cd. Ac e -;- ion For
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PREFACE

"rh e Air Force I uiman Resou.•ces 1 ,Lboralory is (ji<kcd t1y Air Force Rcgtu litliIon 35-8, Air Force Militiary

Personnel Testing System, with conducting rescarch and (levelopmim t in support of the Armed Services
Vocal ional Aptiludc tidltery (ASVA|3). Thle current effort was aiccoimplished uInder 'ro.ject '7 1), Force
Acqtuisilion a.nrd Management System, Task 771918, Personnel (ualilicat ions Tests, and Work Unit
77191-100, D)evelopmcent and Val idat ion of Fnl isted Scclct ion Methodologies.

The alit hors wish to acknowledge I he assistance provided by Sgt Thomas Sackctl and Ms. Suzanne |ar-
rc'll ( thc Information Scienics Division for datLl analysCe s stupport and by Ms. Elizabeth Knippa for typing

the draft report.
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CLASSIFICATION OF AIR FORCE JOBS INTO APTITUDE CLUSTERS

I. INTRODUCTION

The four Air Force selection composites--Mechanical (M), Adminislrativc (A), General ((G), and
H 7leclronics (E)--have f been in use in one form or another since tc mid-1950s (Weeks, Mullins, & Vitola,
1975). Fach refers (o a particular Armed Services Vocational AptOtude Battery (ASVAB) su!btest configura-
lion for use ill selecting and elas,, ifying recruits into one of four ýob clusters also categorized into M, A, G,
and E groups. The cvoluIion of Ihe system as it prresently exists was guided by a mix (f expert judgment and
analysis of empirical relationships bctwecn the subtests and pcri'ormancc in Air Force training. It represents
an alenmpt to group similar career fields based on their aptitude revi;rements such Ilhal a minimal amount
of information is lost in the classification process. The foor-group solution was a compromise between
having only one broadly defined generad ability composite, applicable !o all career fields and having a
separate composite for each career field. The former was thought to be too inaccurate for differentialing
among the wide diversity of occupations, each with its own unique rcquirements; andI the latler was too cum-
bersome for operational purposes.

Since the mid-1950s, there have been several changes in both thef composition of the tests and Air Force
career fields. In 19,73, the Air Force selection test in use since 1950 was replaced by the ASVAB, a joirit-ser-
vice test. Several content areas were dropped--most notably, Paltern (iomprenension and Hidden Figures;
several were added; and others were changed in character. There have also been changes in Air Force
specialties (AFSs) as the content of Air Force jobs changed subtly, and in some cases dramatically, over the
past 20 years Training programs underwent corresponding changes as they were updated to reflect current

procedures and innovations in technology. Some AFSs wcre deleted, somc %,zre added, and sonic changed
in ways that were not as noticeable. In the intervening years, there have also been advances in analytic

capabilities which allow for more sophisticated techniques for job clustering. Given these circumstances, it
seemed appropriate to revisit the composites to see how well Ihey reflect today's personnel and training en-
vironmcnt. The purpose of this document is to report on a hormogenc us clustering of technical school
prcdiction equations, with a view toward comparing a recent cmpirical solution to the tradltional MA(GI-
Composile structure. In the process of conducting these analyses, it was expected that some implications
could also be drawn about an enduring theoretical controversy over the relative importance of a single
generalized measure of cognitive ability ("g" factor) versus the use of multiple ability measures in personnel

sclctlien. This issue has been raised anew by recent findings which suggest that (a) job requirements can be
characterized mainly in terms of ovcrall dcenand for cognit i.e ability (iHunter, ON), Itunter, 1986; Jense',
1986; Schmidt, tl-untcr, and Poarlman, 1981; Thorndikc, 1985) and (b) this factor is so dominant that unique
palterns of specific abilities play a relal ivcly minor rolc in determining a person's occupational success. If

rrue, then mult iple aptitude batteries and multiplc composites would seem to have little utility in thc conlcxt
of pcrsonnel select ion decisions.

II. METHOD

Individual records were assembled I'm all pe'rsons who had bcen adrinwisthrcd A.;VA All Forms 8, 9, and I10
and who had completed an Air FoFrCc tcchnficGal Itraining protram Scores Ior the ASVAtB skbtlcsts, as shown
in '[able I, were recorded in both raw ,(or(, and r slandaid score form (Wet', N•Ilahews, MullINs, & MaCssey,
1982). Standard scores range rmom 20) to N) ;ind have an over;ll nmealln o• 50 and t :tandard devialion o-f 10)

iai tWe 1980 standairdiation group. Ater rc moval of rI'eo, d without a rtuinJritt fncinl school grade&, there Were
154,A44 eases in the Sarnplc. I)eseriplivt dala for Ihc ;ample are showi, n'fiablcti .

1



Ta-- I.I ASVAB Forms 8, 9, and 10 Subtests and Composites

Testing time Number

Subtest (minutes) of items T)pC

_ecneral Science ((GS) 11 25 Power
Arithmetic Reasoning (AR) 36 3) Power

Word Knowledge (WK) 11 35 Power

Paragraph Comprehension(PC) 13 15 Power
Numerical ()perations(NO) 3 50 Speed

Coding Speed (CS) 7 84 Speed
Auto and Shop Information (AS) I 1 25 Power
Mathematics Knowledge (MK) 24 25 Power

Mechanical Comprehension (MC) 19 25 Power
Electronics Information (El) 9 20 Power

Composite Subtest composition

Mechanical (MECH) MC + GS -1 2AS
Administrative (ADMIN) NO( + CS v (WK 4 PC)

(;eneral (GEN) (WK + PC') + AR
Electronics (ELE(T) AR + MK i El I (GS

TAkL Sample Score Ranges, Means, and Standard Deviations
S~__Ranis___

Subtest Min Max Mean SI)
(;eneral Science 22 68 54 . 1) 7.20
Arithmetic Reasoning 29 00 54.71 0.88
Word Knowledge 22 01 52.50 5.81
Paragraph Comprehension 20 01 52.63 5.68
Numerical Opcirations 201 61 52.4) 6.07
C(oding Speed 2) 71 51.53 7.25
Auto and Shop Information 20 09 55.98 8.15
Malhcmalics Knowledge 30) 67 52.76 '.74
Mechanical ('omprchcnson 25 7u1 55.05 ,85S
Elctlronics Information 25 06) 54.50 7.60)

_NQtc N 154,844.

PPrft mance CrIterlalSo/ iaftl e•
Succuss in tcchnical school was moasuircd ib !he linal school gradc recordcd :1thc th nd ol training. lht-s

5valnc arc exprcsse'd as ptrttcllagts, usually bc tw't'n (M1 dI Id'(). ( c)vtrall, Iher' wte .'11 ditlter fnI Iechnical

c'hol..ds rt-prt'stullrtd. F'ach had niaore. Ihll 11() allcltttnds; smait" had consiterably ;lmor. Aticntlanct ranygd
oionr 1(0 t)I 15,584. 'The lAVe'Igt" courst- Jwc w;as 71-1 I3O4L'.

Analyse

F or rccortds 'it hir each Al thu 21 I schools, regre(.ssIon anlllYscs pc ~i horc illVih 11n~ ia! school pradcl as
the (•ift rion mid thc A,\NVAB subtestS as pr-cdictors. In 111c analysis, all 01 the IprtkditiorS wee 1wleritted to

draw it ttast sqtuarcs rcgr.ssron wcighl Is apIpropriaLt' in Ithu soltrlit'll ('Xh;tiWs1 O)6i0n10
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A modilied hierarchical grouping tFIlER-( .RP) u :vsýis was performcd Ionthe resulting equat~ions (WardJ,

all courses by applying the course-specific ircgressicoi wiJghts to each recruit's ASVAIF sur % core. TC Ai-
mealI schiool equatIions were then grouped on the basis of similarity of their- predicted scic! i: vectors, beginning
witlh -'I1 separate equations and end~ng with a single consolidated cquation.

A traditional four-group MAGE solution was also derived for comparalive purposes. F~or these analyses,
specialties as (lescribcd in AFR 39-I were grouped into one of the M, A, (;, or E i.reas according to the (lesig-
nated selector aptitude index (Al). Specialties with multiple AI: listed (e.g., IM or E) were included in both
clusters. This operation resulted in four (minimally overlapping) sets of specialties front which subtest equa-
tions were derived. TFhe resu-lting equations were then compared with those obtained in the empirical solu-
(ion tlo tlctrmine similarities iind differences in subtest weighting p'ltterns.

MI. RESULTS

The grouping diagram shown in Figure I depicts the last six stages of the modified hierarchical cloistering.
Inspect ion (if the group coniposifion (,also shown in Appendilx A) indicated that Clusters A, 11, and C c'or-
respondled approxirnat ely tot hle trad]it ona Ily defined Administ rative, (reneral, and Electronics groups rc:*: pe-

lively. Wf the total of`25 specialties in ( lusler A, 481%; had an Adnministr at ive requireentci in AFR 39- 1 P rin-
ci pal A dinin iist raiive s;pec it .ie~s comai ii -d in the cluster included Personnel Specialist and Financial Manage-
nuient S pecialist (sec 'Table 3). In C luster B,. there wcere 31) speicialties, of which 7t1,', had at G eneral require-
menti. Thiiis clusterf containedI SeCUrity Specialist. Medical Services Specialist, and C ommanid and ( tnt ol
Speccial sis (Iu:;tc r C contafined 831 specialties, oif which 701%, were listed as having an Elect on ics require merit
Included ill this elusist-e were ( ;round1( Radio C ommu nicat ions Speccialist, Avionics Inrst rumenit Systemns
SpeCIalist, and] A irbor ne ILairly Warning, Radar Specialist. ( luster 1), which cont ained U) r'peciall ics, was di I-
fiCu~li to CtiaiaCteri/ Off the basis of (the tolbs Inicluded. 'there wats good reason Ifor this ats will be. noted later.
( luster Fi was at mix ot lileehallical nilaintelallce and ciattslnan job~s. ( )f the 37 specialties Included, 8l "', had
a Mechavi neat req Lici re nei. lt Fingiwi Mechanic, G ene ralI Purpose Ve hicle Mechan ic Mid ( oUISt met i1n
l'Aluilpmcnt )pcralor were included ill this cluster. ( luster I was the sruiallest fin termns ot~he numblier of sjwccial

Is ncltidet (o) alt bough at retal ive largec nulnber ol peCil weeassigned to the specialtIieS. 'A htes w( cet
most ese lusiVl'I~ A[Ss associated with 'lactical and.( Sfralegilc Aircraft [lignii Mainltenanice.

[able .1 shows lithe regre-ssionwigt col e.tiiintlirig to) each oif (tie groups.' the( we1ights ntdicatt Which Iito
Ow AS VAH IWCSubtst contribilte to thec preict oin (t Italiling sliccess within1 each ot lithe (lusters, There, were.
ubsi~llet ptittrws oliserved, Olne- ofb which did not (01 respond to thec present composites. The equation Ior

Ilti.ster A included ielatiivcl, brg "vi!rJis bai thec AR, WK , VC, C(S, and MIK SUbtestsN while the equation0 IOU
ClIlIt irieltitcd (GS b.,11 nlu C'S. theC ma1oin ulii~~i l'01T! Oefure 11t 1 Chiseutibon wee tOW higherV weightIs

mn ( S anid WK re~atise to the ('luster A equiation. Flu' sletweightsIl ill" CIUIC ('lste CqluIAtio were ARx,
N M K, anid FT. 'thel( c((liaton to; ( 1ute ) was, nlaiucatl '11 thatt 11011 Of t1 hi' su(CIbts haid a1 COFIS( qucutnuI

weight.hi 11iidicaltili 11hat huwsc career tleltl were I)()[ well piccit'd d byv siihic'ss fiith Ilicuriciit ASVA . 'Inis is
Ov. li' ( lustl I) was, (1t16(l t1 o 10 ra tt (/ ca IR I (lc Ifi c the asis" ot [all," ý (t' %uu lltu ititc equtin ion liii ( 'bisite

F wi.' dV1i!,kinRuite (I leiy LAý \V or,1,( AR, AS, MIK, ind 1-1. tI'iialk, "tv itus Iý a.pcalcd ito draw salienlt
m~~tI i 'ilslttet cxerti No miad(
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Table 3. Six-Cluster Specialty C'ompositiorn

Cluster N No of AFSs Description Representative specialties

A 25,357 25 Predominately Administrative Personnel Specialist; Personnol Affairs
Specialist; Financial Managemer'.
Specialist; ('*.vil Engineering Resources
Man-agement Specialist; lnventoiy
Management Specialist; Freight Traffic

B 41 ,0)70 34) Predominately k eneral Security Specialist; Medical Serv'ices
Speciailist; Medical Lab Specialist; I ntel-
ligence Specialist; C ommand and C'on-
Irol S pecia list; N uclear Weapons
Specialist; P~lumnbing Specialist.

C _18,56q) 831 Predomninately 1lee .1ronics G round1( Radio C'onmmnu nicat ions
Specialist; Eilectonic ( '0111)u t r and1(
Switching System Specialist; Avionics In-

Mtrtimntcn Systems Speccialist; Avionic
( ommunicat ions System Specialist; Air-
borne E-Iarly Warniny~ Radair Specialist.

I) 11 .552 4) Mixe.d ( ryptologic i: ngouist Sin-ci~list ; IPrecisimn
Measuiring FItilquipeit I aboiAtory 'ccli
niclan;- I'abricat ion and Pitarach iitc
S l'-callsist; Fi re l'rt eel ion Specialist;
Flucl Specifalist; ('hawld Mjklligcmcitll
Specialist; Edulcation and Ii aliniligy
Manager-

I.30IXk 7 Prcdonliilatuy icchanilcal A icrir tH Envi r4ninvmntafi Systinis

tAircrat Pitcudratlic SVS!CillS N'Thlcc~iic;
,\ircralt Airnbiacnt Syslciils S,)ceialiul;
(icricial l'iirlnmst \'chiclc Nit lhanic;

C ons( triletloll FIqlipij)Iiit ()pcratur.

[ I 1 450 u~ lcil ca/St Faci llcl icopicr Mechaniuc; 'l;cica Aii iatt
Aire iait Maiut~n-lri-~rc NI ail nc li a ic (C cif"- "I iiý St Ia eicgk

Alicrrat Maintcanicc Sjwcialst ; Metal
lai, icat org Specialist.

Nuirt. lable CxCi- [A~td f urom A ppcndix A.



l--l 4. Raw-Score Regression Weights ror Six Clusters

Cluster GS AR WK PC No ('S AS MK MC El

A 05 13 5 ) (12 01 , 04 (9) -03 01

B \14 16) 24 (15 01 07 04 (12) -01 03

C 0K (Oi 04 (0o8) (2 05 05 (1,) (04 o08)

D 04 07 02 (4 04 (MO 07 05 06 -01I

E 05 (11 I 6 (N) (0 (13 (12 ) 07 (08)

F (13 (1 14( 11 03 04 (26) '3 ) (108) 12)

ALL
C'iLSTTERS
(COMBINF:) 07 12 12 I0) 02 07 07 16o (01 (R)

N.k. Decimals omitted.
Weights > .08 arc circled.

M~AG E Soluti.ons

Table 5 shows the rcgression weights dcrived from Ilhc cul-rrcit MA( ;I j'ob clUslirs. Similaritics call be roted
between these equations and thosc prcscnilftd in 'labl 4. 'l'o make comparisons easier, bar charts were eonl
sirtIe.l d ( gigU rC 2) it shhow the subltisl weights side by sidi. Ihc itqitation lor ('luster A aligns laillv closely
with thC AdhnIiistratiol cqualhon; ('lustcr B, wilh the (Gchoral Cquatlio; and (luster (", with the i lccltroiics
equation --all hough Ihis similarity is less than Ihe previous Iwo. Finally, the ('lustcr F eqilat ion bcars fiodr:•at
rescmllaict to the Mechanical cqual ion. ('lusters i) and I havc no analhpous cquatik;ow ill the Irescil con-

rI'bk. R.aw-Score Regresion Weights f,- Current MA(GF (Groups

Group (;S AR WK V(' No ('S AS NIK Nit' F:

M i('II (0 i1 (N o), (LI I) Al lh (I')'

AI)MIN Os Ill 12 I? Ik I, III 1I 0. I0)1

G) ( I 1/N 21) 1t4 0 1 II 1k) 1.1 Of 0,

Nutt: l)Ic).alS om1itcd.

W teighlt . .i ;if(r ci Ite'd

(3



CLUST ER NEW EQUATION CURRENT EQUATION*

25 25
(ADMIN)

A

GS AR WK PC NO CS AS MK MC El GS AR WK PC NO CS AS MK MC El

25 2
(GEN)

B
01 . . . ............ .

GS AR WK PC NO GS AS MK MC El GS AR WK PC NO CS AS MK MC El

25 1 25 .. .
(ELECT)

0 ILn ,I oI*.,,l t
GS AR WK PC NO CS AS MK MC Ei GS AR WK PC NO CS AS MK MC El

,,BASED ON CURRENT AFS GROUPING (AFR 39-1)

FiJwl~z 2. t'lu,4t-r Weighs Versus ('urrrnt MA( E Weights.
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CLUSTER NEW EQUATION CURRENT EQUATION

25

NO ANALOG
D LOW WEIGHTS ON

oltut I~i~I~iALL SUBTESTS
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IV. DISCUSSION

The homogeneous clustering of technical school regression equations revealed a paltern of job clusters
and corresponding composites that, at (he six-stage so!ution, yielded four groupe/Vcomposites that closely
resembled the current MAGE system. This finding was rather remarkable comsidering the extent of chan-
ges that have presumably taken place over the past 35 years in both test content and the composition of the
speccialhy training programs.

The enduring nature of the MAGE distinctions, however, should not obscure the fact that individual
specialties may indeed have changed sufficiently to warrant dissolution or perhaps reclassification from
one to another ofthe MAGE categories. In fact, there is strong likelihood that some of the categories have
grown or diminished in absolute size over time. One could speculate that the absolute size oft he Electronics
cluster--which would have been rather small initially--now represents the second largest group in terms of
numbers of people and is by far the largest group in terms of number of specialties.

Two additional groups/composites (Clusters D and F) were newly defined in this anaiysis. The first group
was characterized by low weights across all the ASVAB subtests. Career fields included represent those

for which the present sublests have little predictive power and would thus be fertile ground for additional
research. Examples of at least three types were apparent. Some career fields seemed to have few cogai-
live demands. Success in training was principally a function of factoirs other than ability as defined in the
ASVAB. For these kinds of assignments, there are likely no new cognitive tests that would assist in dis-
criminating between those who will or will not succeed. This does not rule out the potential value of some
non-cognitive assessment. Other career fields included in this group are of a quitc differcnt character.
They require abilities that appear to be outside the domain of the AS,,'A03 but which potentially are
measurable with new advances in cognitive assessment. It has long been known, for example, that spatial
factors are not well represented in ASVAB nor are psychomotor abilities. The third class of the technical
schools which were not well predicted fell into the categoiy of "Advanced" courses given at the 5- and 7-
skill levels. Here, the effects of prior experience begin to attenuate the relationship between entry level
aptiltudes and success in training.

The other newly defined group (Cluster F) seems to rer-esent jobs which are very complex and highly
demanding with respect to the ASVAB subtests. They require abilities across the whole spectrum of
presently available measures. The prevailing ASVAB requirements of this group suggest a need for
"generalists" as opposed io "specialists" for entry into these specialties; i.e., persons who demonstrate
proficiencies in academic ia wel. technicad domains. it is not clear whether this group existed in earlier
analyses or whethcr it represents an emcrging requirement. In any case, it is sizable and if it increases over
time, may put additional pressures on recruiling resouices to obtain people with this ability pattern. Some
consideration may also have t) be given to forming a new composite for these specialties--one that draw%
from all subtcst areas.

The different patterns of ability detected for the six empirical groups also suggests something about the
ASVAB and its ability to distinguish among specialties (i.e., its diffcrential prediction capabilities). There
has been a vast amount of speculation about whether a single composite would work about as well as
separate composites (liunter, 1980); Hunter, l9t8; Jensen, 1996; Schmidt c al., 1981; Thorndike, 1985).
The evidence found here suggests that there i[_ different equaiions underlying success in these specialty
clusitrs. The a of differcnIc e depends on how theI common versus unique contributions arc measurcJi.
It seems clear though that the battery has differential predictiion value and that its ipotnlial may not bc
fully capitalized ulon at present. As a rough approximation, the pIre(lictive accuracy associated with six
equations (R2 - .i)) was compared with that associated with a single comion equation (R- .2!). The
difference was stalislically significant (V <. (Mil), with the multiple equations rcpcscr ling a 421 increase
in predictive accuracy as measured by R2 change ovce use of a single equation. The magnitude of thcsc
differcnccs might be" mitigaled somcwhal by overfitting; but with the sample si/es involved, this effect was
likely to be minimal. tOverall, tlie results are not consistent with the position thal a single compositc
(presenuably measuring "g") suffices to J)redicl achievement across occupationally divcerc training areas.
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'They jLr,_ coisistent wilh the view Ithat tasks in dilfTcrnt training areas can and do reflect unique rcqlire-
nmcrls that can be asscsscd only with a multiple tcst halt ,cry using separate prediction composites.

From ", lest pcrspectirc, nol all tie subtests scemcd to perform as well as might Ie cxpected. No), CS,
and, to a certain extent, MC made weaker contributions than did the other subtcsts. Both No and CS arc
"speeded tests," whereas MC is a power tcst. No had litlec to contribute to any of the specialty groups. CS
made modest contributions to the Administrative and General clusters whereas M(C aff(ctcd primarily the
General group--hut to a lesser extent than the other sibtlests. These results could mean thatl spceded ro-
(luircmcnts are slight in these clusters or that the No) subtcst is not as well suited to .measurivg "speeded"
ahilities as it could be. iurthcr research on these issues seems warranted.

The modified hierarchical grouping procedure used in the analysis represents a significant stcp forward
in comparison to pf'occdurcs traditionally used for thcse purposes. It yielded results that were easily ob-
lained and readily interpretable, and that could have direct implications for making thc job clusters more
homogeneous with respect to aptitude requirements. On the testing side, the procedure could also Ibe use-
fuil in generating comripositcs that arc optimally formed to measure the rclcvant aptitude dimensions. A
unique feature of this analysis technique allows for grouping based only on the coeffiicints associated witlh
the Itcs variables--and ignoring the coefficients on the unit vectors (course constants). This means that the
clustcring is not driven by overall (ilflcrcnces in the level of grades assigncd within cach ofl the courses. Al.
though these may not differ by much in the present context, this source of cquation heterogeneity could be
much more influential with other types of dependent measures (e.g., job tenure, supervisory ratings).

There are several research contexts in which the modilied procedure could h- :a.plied: (a) develop-
ment of test composites and joh assignment clusters for classific-atiot, of offlicrs/airercw; (b) clustcring
equations that predict personnel tenure; (c) various policy modeling and policy capluring exercises that
support Ihe Weighted Airman Promotion System (WAPS); and (d) Iraining R&D scitings where one might
want to distinguish apti'lude by treatment combinations that maximize overall training achievement.

V. CONCLUSIONS

1. The present system of giouping tcchnical schools and forming composites into four sets (MAG&;,)
was found to he remarkably robust considering the myriad of changes that have taken place since the sys-
t(cm was first established. Four of the six groups defined by an empirical clustcring of subtesl rceression
cqualions strongly resembled the CL -cntly defined MA(;E subgroups.

2. [vidence was found that the ASVAB subtests could differentiate among Air IForcc cnlisted joh
clustcrs. 'To be sure, the clusters share much in common; however, the equations seem to have ddfcrcnt
charactcrislics which were in line with expectations about what ought to he required in thc broadly defined
training programs. T'his would seem •o argue for a coniinued reliance on multiple composites rather (h'ii
rcvcring to a single generalized measure of cognitivc ability.

3. As opportunities arise, niodifical ions should bc made to hotlh Ihc career ficld cluistcrs and nihc prcric-
lion coomposites dcfincd in A FR 39- I, to improv; the al ignment bcewecn composites and ýpcialty groups.

4. A m lhbcr of spec iah ccs arLe not wcH prcdictcd ((luster D)) -sonme lcci-use Ilhy have fcw cognilive
demands and some hIc' uMsc the demands they iiake are riot sulficicnlly represcIntd in the Cer, cnt ASVAB.
[act'h type should he stmdied furthCr--espec-ially those carcer fichlrt th•,t rcquire test iceas•u•s beyond tlhosc
curre:nlly found in thc ASVAIB.

5. (onsideratlion should be given to Iorminu ,a new cluseICr/composilc based on the sixth grmulp idcn-
li cd in this study (0'lustcr F 7) The tactical/strategic aircraft maintenance specialtics included in the groulp

sce-mcd to rcfthc a "guncralist" rcquircracnl--one thal required abililics across the fuill do•nain of sul)tesi
macsuýtjrcs.
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0. Sonic consideration should bk given to replacing or upgrading some of the present ASVAB sub-
tcsts--particularly No, CS, and M(C, since they had salicnt wcights on few, if any, of thc job clusters.

7 From a mehodological standpoint, the modified 141ER-(;RP procedure provides a meaningful
analysis technique thai would also be useful in other contexts (officer selection and classification, forming
composites based on othcr criteria, etc.).
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APPENDIX A: AIR FORCE TECHNICAL SCHOOLS

Aptitude

No. area AFS N Cluster Title

I M I ('Ii 1414) 231 A A IRCR~AI I -FOA1) M A%- 'ItR

2 ( IIN 122310 (XX) I AIR(RIM WIIF! SLJPPORI'SI'IC(IAIS Fsi

3 ( WIN 201NA3 153 A I N A[IR 1 *IGNCF OPFRAlIO NS SPF(I "AI1ST

4 (;I:N 2013i 241 1 l AGF IWFANTITI!I(;UNCIIS I'[VI ALIST
5 (i VN 202303 22! B RADIOi (OM M UNJCAlI ONS ANA LYSIS SlI UCIlAIS Fs
0 GFN 20210A 136 A RADIO COMMUNICATIONS ANAIYSIS/Silý(UR)IlF[* SPlý(*IAI Is-i',

RADIO)
7 GUi N 205.30 103 B I I. iOI'II I. NlOI'IRAl'lONS SPI'W(IAIiS"I'
8 61;N 2030V 2-51 C IMAGFRY Ii I'UIRS'CA!31'
9 ADMIN 20731 W60 A MORSF SYSTEMS OPI'RAIOR
10 GFiN 20831 A 128 1 ) (jRAI'CY'O O i IGIISEIlI-,GERMAN
I GFN 20832A 135 1) RO)MAN42II(R Il GI I NGiUISI'SPUCIAl 351, SPANISI I

(I A'l'IN A M!1 IZ)
12 (GUN 20833A 302 1) SI.AVIC(R(IYrIol O1(iI(? IINGiUI5I ISPEC;IAl 1SF., RUSSIAN
13 GUN 20833C' 14 I) SILAVIC JY~O )i'IIGJ~ PC~ S (VIUIl I
14 GFN 208.14A 183 A FAR E;AST '(1RYIYIOI OG;I'CIING;UlcI5SI SPEIAl 1ST;1, CI lINE-SE

(MA NDARI N)
is G FN 209.14Gi 219) 1) FAR [;As'-;I'('YIYI'0l VGCIIG~-!SEIli, KOREAN
16~ (.1 ;N 20835A 152 I ) MID) LAI(YI 1A(jCIING U I-5I SI'! IAI' .F5, ARABI(
17 GVN 20KSO) 374 1) VOi(1I l'RO( ISSIN6 SPI &(IAIIs-i
18 GFN 20K53A 205 1) SIAVI('('RYI'IOI OG(IC IING;Ul'I*SiSPUCIAI 151, RU.SSIAN
1(9 GFN 23131 163 1) (jRAP'IICS SI'E(IAI Is-I
20 (,UN 23132 140 11 ST!!IPL~lGAI10SEIli-
21 (&UN 23330) 32-5 C IMAGERY RIU INSI(AII
22 (GI N 2$51.0 729) A WEAlI IFIZ SI';'I (AZ.IS'I'
2:1 (;F N 2723N0 1680) A I R RAIII 1CC NOJR )IM 1,0I'I 1RAIOR

241 GI N 2 7330 113 C ONIBAI (()~to! l, Or! RAI'OR
25 GIN 274.10 215 13 (OMMAND) ANI) (ONIR01I Sl'I (IA! IST
26 (jUN 27"5.30 308 11 TACUICAI. AIR COMMAND) AND) (ONIROI. Sl';('IAI,1Is-I
27 Gi N 2763011 45.5 U Al 110SI'ACE 43NTR( II ANI) WARNINC SYSTIMS OI'I 1RAI'( OR -

41(1l SI MIAUIFOMATIC(GRO)LNI) 1NVIR( )'vlN`I i (SA( iF )
28M GIN 276.30C 303 0 AlI 4t)SI'A(I (ONI Rol. AN!) WARNING SYS lEMS- O1I'RIM() It -

40371. 1A( !ICAI A]IR CONTROL S% STF-i MS (IA(S)
2() 0 ;I;N 29IN) 18W)0 Iii 1.1 WO M M tJ N 'II U/00N S 0 1 1 IATII0NS S IT I A IAiSi'

if) 0 HIN 291503 121) l14 )LVM MU NI( ATII(NS 0P )I1RATIONS SI'l i(CIAI. 1ST
I3I Al MIN 2 91133 63 0 (0 GROU0ND RADI)I 3 43I RAl )OR

32 El IVI 30230 281 C' WEIAl! IEIR EUIMN ~iIII
33 FIii. I, 30331! 2(tS U I RI~( OI() ROADAR SPIWIAI isINV
34 FI IS 30132 S17 C AIIR RAFl (4 )IR )I AND) WARNING RAD)AR S'SIII-
3'5 111 I4 S 03333 472 C AU 14 MAIRU IRA( KING RA! )AR SPEIS IA'I i-
316 H I S 1 3043N3 9(38 C WI! )FBANI) COMMULNIC ATIO(NS ISUIM N I!SIIi
37 VIVI v"11 1W43 C0, NAVI(C AI IONA; A!ID!;I)'MN SlPI( IA! IS!'
13 FLlIVI 30434 1031 C GIA)INI) ADO,~b ('(MMJNI(A'IIONSSPISIAI~S'I
3') IllS! 34(4S 1SI C '11 I] VISION 14)(1JPII' I 4SPIVi(Ai5I

11) Iii V1( IM, 1 4.11 SPA( I (' OM M! tNI(A A3( 3NS SYS-lI MS 1 -01 lIMVN FN

(P I(Al I OW(/ITC0IAI Is-I!
41 111.11A( V 3'136A 3I V 'T'A(I F((3MMtINI( AI IONS s FsIEMS1 ýOIQIMIN I
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APPENDIX A: (Continued)

Aptitude -________________

No. area AFS N Cluster Title

42 Fl 1 ( 30450) NY6 C W IIDI M1AN) ('4 )MMUNI('ATIIONS FPOU II'M I N`FI'SI CIAIS F5
43 Ul PCI 30454 414 1) 6RIOUNI) RAI)I0() (MMUNIC'A'I'IONS SPEC;IAl 151'
44 Fl PI'I 305,34 462 C E CRNCCM'''i ~)S~C IGSSESSEIl1t
45 El PCI' 30S534P 499 C ITFC(7IRONIC ('(MPU1'I ~R ANID SWEICI [INGi SYS"l EMS SPECXIAL IS'!

GENFRAL CoMPUTERZ SYFI MS
40 Fl CI' 30514G, 274 C FlI Ei'RONICC(OMPUFIER ANI) SWFI'(I IING SYSTE MS Sl'ECIAI% F51,

4051., RCC-I 1)1CC/SA(X:S
47 El PCI 30.5341' 124 C lI ECIRONiC COMPIJIEqt AND) swrili I INGi SYS'IVMS SPCIl11'

4901.0O/S AUTO VON
48 Fl PCI' 300-)63 C El E1('I'RONIC(T(OMMIUNIC'AlIIONS AND) CRY VIOGRAPI IRA EQUJIPMINI'

SYSIEMS REPAIRMAN
49 El EI'I 300631 226 C i E~l(TR()tNIC-Mi (CI IANIC'AI ('OMMLNICA'I'IONS AND)

(TRYVI'0(RAPI' I IC I XUIPMI !NI'
50 El PCI 300632 482 C T!I I.ECOM MU NICA'I IONS SYSI'EMS/ 7QUIII'MINI'MAIrN]'ENANCE

5I P1.1 CI' 30)650 910 P l.11,NCCMINIAIlN AND) (RYPIDI'ORAII [IC I QUlPMFN"I'
SYSTEIMS REI'AIRMAN

52 EL PCI 300652 322 C 'lTI ECOM M UNICAIlIONS SYSINTMS/I QLJIIM N'JI' MAINI !NANCE;
SPP(:IAII5IF

53 FI . C 1 307V( 625 C 'lt .EC( MMIJNICATIiONS SYS IV MS CONTROL SI'I C5AI 151'
.54 P1 PI'I 316.10F 170 C MISSII V SYS';I -MS ANAl .Y,,[S[I'SP IAI SF, I GNI-25
55 El PCI' 3163W(i 361 C MISISIF ESYSIEMIS A NAl Y5I'SPI VI AlISTI, WS- 133AM, WS- 133AM/C~ih
50 El PCI' .3 1301' 26 C MISSII P SYS`YEMS ANAl.YSI-'SPECIAI 151, AGM-59A
57 Fl PCI 31633 1%0 C INSIURLMENTIA'IION MFCI IANI(
58 Fl ECE 321 3A)K 34(0 C I)OMI)-NAVIGA'IION SYSTE'IM ME;ChANIC, 11-52G/I I (ASQ-38,AS0-I51)
59) ITIVE( 32132 102 C WEAVON ('4 N"'ROI ,SI'CIA IS F
004 FII I, 32 1 32A 10)5 C WI FAIPO)N (CON' ROI1 SY S 1; ~MS SriPIAI A1H51, I - I( .A/B : (M A- 1,

A%0-25 SYStEMS)
6 1 ILUII , 321:121 134 Ii, W I A'O N (*O(WI ROL SYSTEIMSSI11CIA LINI, F-40/I): (A PQ- I W/

AIPA -I ý)
62 l IV I, 321320 357 P1 WI1 ~A1)'0N CO r;11't 1, S Y S11 ~MS S IT CI IA 1, 1 ';F P-41'V( G: (AVQ - 124))
f63 El ( I'I 3z232A 10.5 A. AV10NI( CS I i N S 01 S Y S"H ~MS S PF(I 'A 1, 1'S, It 1 CONN A ISS ANC1I

FIVCIRONIC
(A4 I 1. H ' 3223211 2S57 C AVI( )NI(' SI NSoI)RSYIEIMS 51'1 ('IAl .151;', I'A( 1l( AlIAI AlT'IRM

I)ISVL'A ý
65 FIFIV(1 324V~A 1023 C PRE( 1514N N MEAS1JIIN( FiOUIJMIIP1' I.AI( RAI' )RY SIP('IAI ISI
Of, Fl IVC(, 32474) 198 I) P'REC( ISION )NWMASURIN( I TI'F~IIA)()A' R I ( I INI( IAN
07 EL P4 3253R) UP7 C U')AI'H1 II ' NRISSESS' II11
(.9 111.14T 32-S31 956 U AV]ONI('S iNS'[IRI4MI;NTSY.STEiMS SPEC,(IAl .15''

W I 1.4(1 32013A 127 U I NI I GRA'II ) AVI( NI( S ITIVP I( )tNI( WARtIARI I 4()iJII'MI ;NI ANI)
(OMPONIJ-4I

70) FII.FC'( 32(34A 247 A IN)( AII)AON( tS( 1;M'tI 1/I 4) lESI5ATII(N AND
COMI)NFNI'

71 III'14I 12(01.13 114 A INI(.4II1AI 1S'OIIJIR/lII4 5ATION ANI)
( M I' ) N I 'I

12 If 1, FAI' 12674Is4 I3 j( INI'I( *RAI*I I)AVIONI( S MANUAl II';.5I SI A lIO)NAND (( OMI4ONI;NI
73 FIVI 1 263V, 14 V, I N IVI ( RA H; 1) AVF 10N I CS A I'*I A(K CO 'll 0 1. SY S11iEMS S511 A; IAS F5

74 111 32eAI ). 7 7k3K148yji C R A VI AII1) AV ION I(CS I NS IIRMENKI ANI1) 11fI ItI ('ON IItOL

S Y.•11im S
75 1:1.1(l 11 2638 492 1. N I F6It SA I1I 1) A V 1 ()N I CS (0 M M ti NI( UA I10 )NS, N AV I ( AlI 10 N, A NI1

Ph NITI A 414)N
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APPENDIX A: (Continued)____

Aptitude

No. area AFS N Cluster Title

7W, . C 328R) 912 C AVIONIC (OMMU ;ICA'I'IONS Sl'ICIAI S'l
77 Hi I CI' 32.831 I(X12 C AVIO)NIC NAVIG;A'IIONJ SYSINMS SPECIAl ISI'
78 EIl CI, 32832 11 C AliR(RNE E.AR! Y WARNING~ RAD)AR SI'EC(IAI,[151
79 I TIVI*~ 32833 l6IN C' I LIIiCRONI('WARFARI SYSFIEMS Sri W(IAIS I'1
80) EIEIV 328,34 885 C' AVIONIC INURTIAI. AND RADAR NAVIOAI'ION SYSIEMS SI'ECIAI.ISI'
81 Fl ECI 32835 107 U AIRBO(RNI; COMMAND) POST 'COMMUNICAIIONS EQOUIPME;NI

SI'l I Al IS I
82 Iii IUC 32850 178 I) AVIONIC C'OMMUNICATIONS SPECIAlS 1F
m3l E' 32853 216 I) El E1CIRONICWAREARE; SYS-IVMS SPECI(7Al 151I
84 ElFCCI 32873 209 1) El ECIRONIC WARFARI; SYSI'E;MS'I'EC(IINICIAN
85 El .1 I .1' 3134 40.3 C Fl dIGI ISI M UIAlOR SPI C(IAI,.15'F
86 El CCI l 341.30 376 C NAVI(iA'IIO(N/i'A('ICI(S'IRIAININv DIEVICES SPECIAl 151
87 MEICII1 36130) 346 C ANIFiNNA/CA111.1E SYS'I]iMS I'R()JECI'/MAIN*I'C;NANC'Ii ACIION

88 MI (I I 36131 279 I; ('AIII.1; SI'!ICINOi IROIECUIMAINI'ENAN('E AUIION SPEC;(IAI.1t'
89) El CI 36231 379 C, TIlEPI lON[-'SWI*I'CIIING; SI'ECIA IS!'
901 IFI I111 362.34 382 C TII TI.1lP IONI, AND) DATIA CIRCUITRY I OUIPIMI NI'SITCi(IA! IS!
491 GFN 39f30 149 C MAINTENANCE D)ATA SYSTEFMS ANALYSIS SPECAIl1St'
92 (;FN 39130A 139) 1 MAINFI'NAN(E ANAlYSIS SI'ECIAIISl-, AEROSPACE; WEAPONS SYSII;

93 (i N 392310 36!1 A M A INTENlAN CE SCI 11; 1l)U1. IN 6 SPECI71AI~T';
94 ITFUF~C 404,30 145 C VISUAL. INFO RMAT'ION E!QIJII'MINI'MAIN'I'ENAN('E SI'l:( 'Al 1St'.
"95 ITFCI I , 411931 215 C Al R( SPACIP ()ORPIICSSlFS 11i:A S
96 11,E1T 42330 1235 C AR AE'lEIRC!SYSIEUMS SPE;CIAl ýIS!'

9' ME('II 42331 792 1; AIRCRAI'1' NVIRONMVIFN'IAISYS`I'MS MI('I HANIC
9)8 MC;CII 42332 350 It AIRCRI W 1EGRESS SYSIEFMS MECI IANIC
994 ME( 'II 42333 10)24 I; AIRCRAIT' UE1, SYSTI! ýMS MC!CI IANI('
1(m) M FCII1 423314 1487 E; A!R('RtAlEI P'NEUI)RtAUIIC SYSIEIMS ME;('IANIC'
1011 MI ;(II 42335 250a) 1; Al ROSI'A(EGROUINI FQUI'MENI'MI CI IANIC
102 MFCII 42(32 31401 I JI--IEN(INE MECIIANV'1
103 MI ;( I1 42633 502 C IJIt)'()' '()LIS() MI ; I IANIC
1If" M14,1II 42634 352 1; ;- IWI~III E;N( INF MF''I IANIC
105 MI (II 12052 538 1) II1fI; N(;INF MFCI IANIC
I06 ME('I I 42731 596 C CO( RRO SION CO( NTROL SIT!C(IAI kSY
1017 ( i;N 42732 288 C N( NDI) S'I*RUCIIVF INSITl ( ION SPI' C'AI .151;
1118 M;C(II 4273.3 151 1) FA!IRI( 'Al ION AND) IARA( '11)111 SI'E;( IA! IS!I
1)1 Ml ('II 42734 124 I; MI '?AIS I'Ro( )(I 'SSIN( i SPI T(IAITINI
1II0 MI:('I 1 42735 12319 1 A I RFIZAM I RITA IRI Sill'CIAIS F
III ME1('lI 43INK( 290) 1; 11EII1Oi R M (I IIANIW, (CI Il/ 111-3,('11/1111-53, ANI1) 111I/LJI I -W)
112 ME('II 43130WD 163 U 1IIEICOVIIER MlE('IIANIC', SEMIRIGII~l) ROTOR (1-llAN!D IIII-IE/PIN)
11.3 MFCII 43111 51(A) I A( I 'AlAI(AlMA !i;AC SIT!C(IAI IS!
11.1 MI (,II 43131 ( 527 C 'lAC II WAl AIIR RAFlMAINlJ INAN I; SPITC(IA! 15'1,7C,0-A AIIM RAE!
I[is MIF'.(II 4 31311F 374 1 I'A1(T AlAIRCAIMIhCA(IS' (I!11 -I I(RE
II M(, m,(,[ 1 43132 S 98 1 SIRA IlýI ( ; IC A IR UR A I "IM A IrN I i N A NCI S ITI ( A 11S1
117 MCCII 43210 117 1; IFII N(;INI; MICIIANI(
118 M11II '1431AW, 111 1 M ISS 1lE1 M A I N!II [NA N(C(TSHCI AI1SIF, I(i M25
111') M CIII *44M(;I (AI I M ISS! C 1 M A IN 11;N ANCI; SI')RF I A I.I.S(W S 13vA/ M, W S 1311)
S21) 1 11(1I 445 101 (A IN M ISSIIL -' FAUI 1.111 FS SI'IA I IS V, 1GiM 25 (OPERATIIONS)

12 1 HI FCI 44S'AII IWN U MISSI!F IF!A( 11,1 WIS SITI('IM ISI,! GM Z5 (MAINTI'NAN('I)
122 !H III 445 )6) 101 1. MISSILF I ACII 11115 SVI'IIAI IS!. WS-I 311l, WS I)SA/M
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APPENDIX A: (Continued)

Aptitude

No. area AFS N Cluster Title

123 FII I ( 46,110 27(W 1 MUNITIONS SYSIE1MS SI'P(iAISIN'
124 Ml 'I ýCI/Il FI P 402310 319) P AIRk(:RAFI '[ARMAMIENT SYSTElMS SITlClAL .15
12.5 MI;CI I/1L PCI 40230A 122 1) A i(IRCAl-IAI AMAMI;NI SYSIV'MS SBC~ .~' -521) A IRCRA I,
26 MI FUI I/E.1 11" 462Y0C 570 P; A IRCRAII' ARMA MEN I; SYSTE1MS SPEC;(IAl . F, A-10 AlIRCRAI-FT
127 EiA 111~lPC 402301) 1021 P; AlIRCRIAFT 'ARMAMI;NI' SYSI V-MS SITC(IAIS 1F, FA4 AIRCRAFI'
128 MEC I:C /1: .PCI' 40230F 771 I) AIRCRt FI' ARMAMINI SYSTI MS SPECIAlVA',1 F-I5 AIRCRAFT'
12) MECI I/I TIVPC 46230F 475 C AIRCRAiI ARMAMI NI' SYS'IPMS SI'lCIAIS F5, F-16 AIRCRAFT
130) MUI ~lI/I -I 1C 462,3011 434 I; Nll(( RAl,'IARMAMI NI 'SY,';I'IMS SI'IU(IAI SN', F-I I I AIRCRAFT
III MFCII/FI PCI 462,1OK 442 1; AlIWRiAFI ARZMAMI;NI SYS1P'MS SPIWPIAI 15, 3-52(;/I 1 AIRCR{AFT
132 MI(1 1/11.1 (. 46230/Z 332 1) AIRCRIAF-I ARtMAMI;NI' ;YS'IPMS SPECIAl .151', ALL I.D WlIit AIR('RAI2

133 M FCI I 403310 508 1 NUC(I,; PAt WPFAPOINS SPEill X 1 AI1-'
1,14 MI UCI I 472310 243 Ii SIIIIXI Al - PUItPOSE V UlI I CH A NDI z()t IQII'M1 N*IM FCI ~(I IAN I(C
135 M UCII1 4 723I1C 191 Ii SPECIAl. VEI;ICII(F MECI ANIC, MATIUiRAI S IIANI)IING 1;PQUII'MIiN'I'
I3() MIVII 472311) 147 FP SPIT CIAI, VVIiIICI I MIVlII1ANIC,TIO'NINO AND) SI iICIN(; VII IIC1,(1F S
137 MECI I 147232 772 1 GENERAl1 PU RPOSE V 1;11ICI I MI UCI I ANIC
1389 M FCI 472,52 132 17, GENRl. It '1JPRPOSI; VlF1I IICIP MI !CI IA NI(
139) GUN 51130 1170 C. COMIHIYTliR 01TRAlOR
1401 GF N 51131 251 C COMPUIVN PRIROURAMMING SPPCIAIS15'
1.41 FIVi[I, 542Y0 4,14 P: FlLI(1RI(IAN
142 FIi CI, .54231 275 C FIiIi~RI(P0WFRIt LINli SPICIAIISIF
143 FIVI, 54232 8(y) C UlFIiTIRICAI I'OWFI R PROI)U( lON SPCIi(AlIS V
144 FIViPI, 54250) 137 1;, PIPCIRICIAN
145 .1 PCI 542,52 153 C lITIVIRICAI POWIq iR '1RO)UU'[IION SPI 1(IAI 151I

I46 FLUCIi( 54530 794 I; REIUiRGFiRAIION AND) AiR C'ONDITIIONING SPECIAl 1SF

141 MI CI I 54.531 141 P I 1U1) PEUl. SYSýIlMS MAIN]ENANCI SI'I iIAIST5

I148 M UI 1 54532 198 C II;A'IING SYS IVM SI'P(IAIlSlF
149 M FI 1(I 54550) 149 I; RITI2 I(Wi RATII(N AND) All? CO)NDITIO NING SPI ( ~AIIS`F
15(1 MI FCI I 551340 694 I; FAVI1 MI FNI' MAIN] K NA N(I SP Il 151;
151 MI i(II 55131 724 I; ('ONSIRU( 114 N Ii)J M I ~ R ()
IS?2 MIFlI 1552301 442 P S'IRJUIUFRAI1 SPFC(IAI1.151
153 M FCII1 55231 108 P MASONRY SIPUCIAIIS'l
IS-i MFI (1 .55232 111 P. MFI AIPIR(Al NS'i II.5
155 M FU(II 552315 3w) 1;, PlUMBER

156 M (IlI 5SS155 W1) It PlLUMIIlNG lI(l~I.
157 '21 N 5531) .37.4 C INGINEFiRIN( ASSISI ANYI SPCIAlI F11
158 AI)MIN 554341 249 A CIVILI PN( ;INEI:IRING ( iGJR MANAGEMFNI SI'I1( IAI .I51
159) GF N 5663;0 2414 C VF1 SI MANA( F MINl i'SITCIAI .15

IN)l MI (II 150031 595 ( FNV II RONMI FN lAI , SUI( )11RI SPII (A1I F1

101 (;PN 5 713V 295(0 1) PlIlh PRO'lCIVI0N !;PE;('lAIIU

162 (GI'N 571.50 71' 1I) FIRI; PRO'l ICIION SPIVI:& IAISF

103 Al MIN Nxx4E 718 I ) I ItA N SPO FATI~ 0N S tl I V

I (1 AJ)MIN 611234i 4118 1) I'ASSF NGI -R ANI1) 110( ,S1; 111 ()1 1) G, 00)S Sill;(I AI IS I
I165 A4)MIN 60121 4 17 A FRF;GI(III ANI) lACKA(OGI~SPICIAlIS15
166 Al MIN 005:v4) 651I A Alit I'ANSSI W R SVH'I (AI IS I
167 AI)MIN 60',I A 1 0,1 A AIR CA R~OOSPI I II
168 (; IKN 62230) 1 Yx I I H2)O)1 SFIRVI( ISPI( IAI .151
I f.9 G&N (223) 1 I 1 1 1) 11 A I I 11;RA'YS SPI'I AI Ii I
1 7o1 (1N ()13174 1-47W, 12 I:UJIlSPI(IAi 15
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APPENDIX A: (Concluded)

Aptitude

No. areu AFS N Cluster Title

171 (U iN 631501 228 1) ;UIl. SPE('IAI.l51i
172 (GlN 045.30 5025 A INVENTORY MANAGUIMI;Nl'SPl'('IAE.P.-I'
173 (,lN 64531 2143 A MAI'LRILI FORAGLI ANI! DIKI'RIBUTION SlPEC(IAl .lIi
174 AI)MIN (4532 212 1) SUPPLY SYNTLMS ANAI YSIS SPVC(1AIKY'I
I7S AI)MIN 65 00 300 11 (TONTRA(AIN(;S111IClAlT
176 AIIMIN 65170 120 A CON'I'llAUI'ING ,SUPFIMRSOR
177 AI)MIN 67231 592 A FINANCIAL. MANAGiiMlNI4'SI'Elý'AI.IST;I
178 AI)MIN 07232A 461 11 FINAN(C:I.l .YLVl(ICIS SPEC7IAl .151 Mu .II1'All- ý'y
179 AI)MIN 6723213 303 C FINANCIAL. SFRVICLS Sil 'IiCIAI .151F, 'AVEI 1, AY
18SO AI)MIN 701314) 210 I) CI IAI'li MANA(;:; MIl WSPECI ALI Y1
181 AI)MIN 70230) 1.30 It /k 1)M IN IRATION SillCIAl I1TU
182 AI)MIN 70230A 1289) A A )MINISTlRATIION SPEi'*Al 1,, (A)MI NISI'RA' i-ION MANAGE;M INIF)
183 AI)MIN 70234)1 5564 A AD)MIN ISIRAlIO N Sill CIA 1,51 (51 AlF TSUPITOk'l ADM I NIS I RA''I1ON)
184 AI)MIN 70210C 1815 A A DM INISRIO SillECIA LIFI (UN ITYORIMER L1.' ROOM

AIDM IN IS FRATIION)
185 A0I)MN 732N0 2.509 A ITRlSONNFI, Sl'ECIAIS F1S
186 AI)MIN 73231 219 A PURSONAl. AFFAIRS SillICI AI .15
:87 GFN 75 1 M 423 1) EI)IJCA'ION ANI)'IRAININGi MANAf;IUR
188 (&EN 73334) 21M7 C (( rB1A'FARMS TRAINING AND MAINIENANCF SlIrC~IAVIKY
199 (U N 8 1130) 15584 11 SI ( RIlY SPI V('AISF1

I94) (lEN 81132 5W03 11 ILAW 1;NFI()R('EMFN`FS Il'CI A 151ST
191 ( lN 41 132A 938 11 L AW NF R MINIS'CAI.1,MILT fARY WORKING IW, 16 QUAIlI.f!
192 ( U N 81154) 34M4 I) SlIC~URITY Sl'1 (CIAi,151*
193 GIN 81 I52A~ 155 I) ILAW ENOWM I SF A 1 1, MI ARY WORKING D)OG i QAI IFl
194 (.1 N 81172 I(09 1) LAW ENFOR)('F;MIý.NI SUPI I;RVISORt

195 (II N 812N)1 I1(Y) I I LAW NF)R M4IS'CA 1F
196 (lEN A023) 3181 I) M I i)11 AI1. SERI tV I CIS S ITC IIA1,lV;I
197 MII N 90231 129) 1) CARDIOPU)ILJMONARY I AI)( RAI'( RY Sill 1(IAIS F1S

198 ( lFN 9W232 441 11 SUI ) IC Al. SERVICE- SPE(IAIIsI
199) 4 iN 9W3311) 442 C. RAI)IOI,.0(1WSPI TIAl .151
2W4 4 1EN 90430) 144 It (AR.s)I( )IUIMOMARY I .AII( RAlORY SI~II.S

20)1 (U N 905-M) R01) A VI'IARMA( ' SMII CIAI .151
2012 GFUN 906)14) 868 A MlI iIC A1. Al MINISI'RAIIVI SI'1CIA I1STF
201 ,I&N 91413: 144 1) MINAI'A. IIFiAI:I1I LINITISPOICIAI.ISI'
2M1 GIN 91s34) .112 A MVDI)HAl. MATliRIiiI. SPI('IAI.ISI'
20S II i('I 91834) 1110 C. IlI)IMFD)AI Ii)UIIlMFiNl MAIN'1'INAN(Ii 5114 IAI IS`I
206 GF.N 9)-223) 161 1) AIRCRFW 1111' SUITI'PRl'SI'liIAI.ISVI
2))?0I7944 811 It MH;)I( 'Al IA8R'')YSE'A NI

2081 (1 &N 92450) 248 I) M l A A~)AI()YS' II.5

?IP) OFN 92,34) I i0 A 1)111 Il IIRAPV SPI(IAI IN-I'
'10 GIN 981 1W) MY91 It I)INIAI ASSINNIANFI'51I(IAII~l

211 OFIN 982 t4) 202 13 I)IENIAI. IAlI))RAl'IORY SPI'('IAI 151~l

NvIi; Ihr' foorth il~yi in) 1he Al-'Sdvro'::. skill lee)e 1, S, o r 7
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